Introduction
Sclerostin (SOST) is a negative regulator of bone formation, acting as inhibitor of Wnt/β-catenin signaling [1] [2] . It is expressed in bone but also in the periodontium [3] . SOST is produced during tooth development and has been proposed to be involved in dentin formation [4] . SOST knock out mice show high bone mass and changes in the periodontium [5] [5] [6] [7] . These changes of the periodontium include increased width of cementum and decreased periodontal space width [7] . Furthermore, SOST knock out mice showed enhanced bone healing [8] . Although these observations underline the importance of SOST in the periodontium, the exact role of SOST in its physiology, pathology, and regeneration is not fully understood. Transforming growth factor-beta1 (TGF-β1) is one of the three known subtypes of human TGF-β that belong to the TGF super family and play crucial roles in periodontal regeneration, cell differentiation, and activity of bone forming osteoblasts and bone resorbing osteoclasts [9] . TGF-β1 can upregulate expression of SOST in human osteoblasts [10] . Furthermore, mechanical forces induce TGF-β1 production in periodontal ligament cells leading to increased expression of SOST [11] . Thus, there are links between TGF-β1 and SOST in the periodontium.
Objective
Our objective was to confirm that TGF-β1 increases the production of SOST in human fibroblasts of the gingiva and the periodontal ligament in vitro. 
Results & Discussion
Results: Our data shows that TGF-β1 treatment of fibroblasts of the gingiva and the periodontal ligament with TGF-β1 increased the production of SOST. We found an 7-fold (p<0.05) and 5-fold (p<0.05) increase of SOST production at the mRNA level in gingiva and the periodontal ligament compared to the untreated cells, respectively ( Figure A,  B) . The intracellular SOST protein levels were increased in response to TGF-β1 ( Figure  C, D) . Total SOST protein levels in the conditioned medium of fibroblasts of the gingiva were 4-fold compared to the control but did not reach the level of significance (p>0.05)
( Figure E) . In fibroblasts of the periodontal ligament SOST levels were 2-fold increased (p<0.05) ( Figure F) . Discussion: SOST is a negative regulator of Wnt signaling and thus bone formation. TGF-β1 has been proposed to facilitate the increased SOST production of cells of the periodontal ligament in response to mechanical loading [11] . Our results show that human fibroblasts of the gingiva and the periodontal ligament, treated with TGF-β1, enhanced mRNA levels of SOST compared to the untreated fibroblasts. In line with this observation enhanced SOST levels were found at the protein level in the supernatant and cell lysates of fibroblasts of the gingiva and the periodontal ligament. These results support the findings on the involvement of TGF-β1 on SOST production, induced by mechanical loading and findings on the effect of TGF-β1 on SOST production in osteoblasts [11] [10]. Together, these results highlight the role of TGF-β1 in the regulation of SOST in the periodontium. TGF-β1 can modulate Wnt signaling and increases proliferation of mesenchymal stem cells involving Smad3 and β-catenin [12] [13] . The observed increase of SOST by TGF-β1 might be involved in the inhibitory effect of TGF-β1 on differentiation and activity of late osteoblasts [14] 
Conclusions
Our findings show that TGF-β1 can increase SOST in fibroblasts of the gingiva and the periodontal ligament. This is in line with priviouse studies on periodontal liagament cells and osteoblasts [10] [9] . Preclinical studies will reveal if this mechanism in involved physiology, pathology, and regeneration in the periodontium.
Limitations
In the present study, we used fibroblasts isolated from the periodontal ligament and the gingiva. Although this population is heterogenic, the periodontium is a highly complex tissue. A clear limitation is of this study is that it is an in vitro study. An analyze SOST mRNA and protein levels in the periodontium in vivo can provide further knowledge on the regulation of SOST in the periodontium [3] . Thus, preclinical studies are required to reveal the response of the periodontium and the role of SOST in vivo. Results from SOST knock out mice underline the relevance of research in this direction [7] .
Additional Information
Methods and Supplementary Material Please see https://sciencematters.io/articles/201610000011.
